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What kind of data systems semiconductor companies need?

Production yield management system Production test management system
Data-driven decision-making and analysis Quality control and defect handling

() SRSEEI s TSI el MEEgeils, kel Use big data algorithms to detect anomalies
analysis, and professional tools, which can collect and ) .

analyze data in wafer fabrication, packaging testing, giely onllne defect handling, accumulate

etc., and help engineers quickly find the key points to product failure models, and manage the product

improve yield. quality baseline with the product grade.

Product engineering operation management system R&D-production feedback system
Product lifecycle management Product life cycle management

Connect the Product Lifecycle Management (PLM) to manage Connect mass production and design teams, discover
the relevant information of the product, including effective Test design defects through mass production big data mining,
plan, Test Program, and Test Case management, can track testability design data to find production defects,
effectively manage the PCN/ECN change process, and support improve yield; and achieve design and mass production
the evaluation of product and process revision changes linkage.
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Why Database Is Important

How data scientists spend their time

+ Databases Considerations
Automatically import data
Deploying Summarized data can be pre-calculated
models Data Unified data format
loading Efficiency of data query
Model training Long Time Historical Data
& scoring Concurrency mechanism
Network port

Model + Advantages of big data database

selection Data — Big data structures enable faster data capture and
cleansing computing performance, greatly improving the
speed of analysis

Data is automatically correlated and aligned to
Dat different data types
ata

visualisation Flexibly scale the size of your database on demand

Scalable industry data types, more flexible
customization, import of arbitrary information
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Gubo OneData Big Data Product Matrix

Faster NPl ramp-up analysis during the engineering

and ramp-up phases

Achieve clearer and more comprehensive yield

management and yield improvement in the mass

production stage

Achieve more consistent quality and reliability in large-

scale production processes

Cost optimization for overall operations management
and transparency of supply chain processes
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Gubo OneData

Ensure that the tracking of Spec requirements is closed
Clearer, actionable insights into your test data

More than 15 years of data traceability to ensure long-term audit

and analysis
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Transparency in the production process to enhance
control over outsourced factories.

Closed-loop tracking and processing of the production
process and factory docking to ensure business closure.
Digital operation for deeper insight and estimation of
costs.
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Specification Management

Spec Specification Management

Spec Import and
Test Data Mapping
Analysis Report Datasheet Export

Spec Review and
Data Assessment

Big Data Analysis Platform

Yield YMS Analysis Center Production

Correlation/FM/GRR/W
afer Maps/Parameter
Distributions/Shmoo...

Product/WAT/CP/FT
Yield

Equipment
Comprehensive
Dashboard

Engineering Analysis
Report/Yield Cycle
Report

WIP
Monitoring e
Lot History

Operational Manufacturing

Production
Monitoring

SBL/SYL/ECI
D Monitoring

Abnormal
Batch NCMR
Handling

Reliability
Screening

GDBN/ZPAT/
Cluster/Corr.,

Inkless Map
Export

NTO Project

Project
Management
Change
Management

Data Platform Center

Data Quality Management

Wafer Configuration

Product Configuration

PB-level Big Data Platform

Data Warehouse

Real-time and Offline Data Warehouse

Scheduling

Algorithms

Mg

FTP Server
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Real-time Data | offline
Data
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Email,
Interface
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Edge Server
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Simulation Data

Lab Bench

Reliability Lab
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Real-time + Online + Offline

Edge Central Cloud

. - . . . Web
Machine Side Edge Service (Online & Real-time) Big Data Storage and Application

Test Data Computing Platform

Stream Real-time Mass Production
Algorithm - Dashboard

Model

RCEIRINTE] .
Tester OS i Warehouse —> Ofﬂg:t; est

Com i f
v putation Analysis
Tester Local Warehouse y
Command Database

Prober/Handler

API Offline Rule
T Debugging

Real-time Offline
Close to Test Cell «  Cloud Architecture
Provides data analysis and machine control at the per test item / « Real-time and Offline Warehouses
touchdown / lot level »  Provides real-time data feedback from packaging factories, yield

Common usage scenarios monitoring, and supports online and offline rule deployment
Binning control (DPAT / ATTR, etc.) Common usage scenarios

SPC inline yield monltorlng, downtlmgs, etc. . Engineering and mass production data analysis
P/H control for real-time needle cleaning or re-penetration -

Data traceability across stages

Automotive RS Ink

Quality rules
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Reduce Test Cost By Shifting Left

» Build models using historical cross-stage data from SLT/FT/CP.
» Implement Ink Algorithm on CP, screening risk Die to save packaging costs

Historical CP & FT
During the CP phase,

Select related Construct Outlier find CP risk Die based

Cross-stage .
Outlier Tracing via $& ot FTIS';I;SZ:;mp'e model algorithm on the model algorithm

RMA returns or FT
failures

and perform Ink in
future CP Maps
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Determine SLT/BI Based on Quality Index (Ql) Model

Historical CP & FT Use CP-FT QI Indicators

Select Associated to Set Limits for Bl
FT-SLT Sample Build Chip QI Model Testing and Chip

Chip Data Classification

_ W T+ Woly 4o+ Wely
wtwyt - +wy

BrvariateOutier
TotaNumTested 2 NI the
High weights PacametricOutier I i |I‘

WaferEdge 1
GoodBrBaceighborhood 5
Low weights {

CumiatvelocatonYield 5 e /
Yiel Mum o S f
reld 5 Mu ~50% of total units —sent to BI

Feature Group Example

Geographic location profile of part Distance from wafer/board
on wafer /board edge

k - nearest neighbors

Part neighborhood profile average yield

Retesting history of part Number of retests on part € fimikfor 50 DFAM

Test equipment profile Average test time per part

Number of tests with test
value near the upper or
lower bound of SPC

Outlierness of part on important
tests

Part test profile Test sequence encoding
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Building Outlier Modeling

Apply real-time algorithms at FT ATE edges to prevent abnormal chip escape

OneData On Cloud Server

Apply Outlier Model on edge side

Find the lot of returned chips
From CP, FT, SLT
Real Time System Tester OS

Top CP-FT Build outlier
Test outlier model

\4

ATE Plug-in
Edge

CP Test ltem

3 2 A

FT Test Item A
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Low Yield Root Cause Identification for lot disposition

Assisted Disposition: ML and Automation Improved Product Quality and Operational Efficiency

Potential Root Cause N .

Low Yields v’ Setup | ] | Disposition actions:
HW 11|/| ANC i {Fe A | *  Retest
- Contact NN bt iR bl e *  Scrap
Abnormal Binning (SBL) Ukt il AL = Ink off (special patterns)
Site Gap abnormal v' Process I[1l] o At
WAT = Release

Unknown
Performance -
Correlation to WAT params

. F 1 Parametric
v" Design ditn | N =  Spatial (special patterms)

High Test Times

New corner cases *  Binning
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COPYRIGHT NOTICE

The presentations in this publication comprise the pre-workshop Proceedings of the
TestConX China workshop. They reflect the authors’ opinions and are reproduced here as
they are planned to be presented at TestConX China. Updates from this version of the
papers may occur in the version that is actually presented at TestConX China. The

inclusion of the papers in this publication does not constitute an endorsement by TestConX
or the sponsors.

There is NO copyright protection claimed by this publication. However, each presentation is
the work of the authors and their respective companies: as such, it is strongly encouraged
that any use reflect proper acknowledgement to the appropriate source. Any questions

regarding the use of any materials presented should be directed to the author/s or their
companies.

The TestConX logo, ‘TestConX’, and ‘TestConX China’ are trademarks of TestConX.
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